ABSTRACT
INTRODUCTION
lthough logistics and supply chains have been crucial to success in operations ranging from military campaigns to circuses (Creveld, 1977; Mabert, 2010) for centuries, formalized academic programs are a relatively recent phenomenon. Indeed, recent publications (Croom et al., 2000) note some reluctance on the part of many academics to recognize supply chain management as an academic discipline. This is partly attributable to the organic development of many supply chain programs and potential for many areas of emphasis depending on the mix of faculty expertise and areas of interest by potential employers in the area. lack of cooperation and different reward structures among the departments tasked with teaching this very subject. Morris (1997) is perhaps the first to identify a need for cross disciplinary cooperation in order to achieve a fully integrated supply chain management program. Closs and Stank (1999) , Melnyk et al. (2000) , Johnson and Pyke (2000) and Vollman et al. (2000) were quick to follow Morris with proposed curricula for supply chain management programs. These publications and an increased profile at academic conferences beginning in the late 1990s helped establish much of the content that is now commonly associated with supply chain management curricula. As the needs of industry have changed, so too has the collection of courses that appear in most programs (Hedge and Radovilsky, 2012).
Common criticisms of academic program designs in comparison to practitioners' stated needs are that coursework emphasizes theoretical models that are poorly understood or too difficult to apply (Clayson and Haley, 2005) and that academics are slow to recognize and respond to new approaches or lag practice; hence, their research efforts tend to be descriptive. Other studies (Visich and Khumawala, 2006) uncover the disconnect between university programs targeted at entry level or trainee positions for undergraduates or MBAs while practitioner studies tend to focus on upper management. Studies by Davis (1974 Davis ( , 1975 , Green et al. (1977) , Wild (1984) , and Berry and Lancaster (1992) all identify a dissonance between the academic preference for quantitative techniques versus the practitioner preference for quantitative concepts. In addition, employers frequently complain that graduates are lacking in softer skills -oral and written communication (Hwarng, B. and Teo, C., 2001 ). In the Larson (2008) study, there was general agreement on the importance of more general managerial skills such as communication, computer skills, leadership, and relationship building.
Such criticism is not unique to the supply chain management discipline. A common lament exists among practitioners that academicians fail to identify and teach many important concepts regardless of discipline (Fleming, 2008) . It is notable that even among supply chain professionals, there is significant disagreement regarding essential tools and topics in the area. A survey (n=2012) of the membership of the Purchasing Management Association Canada, conducted by Larson (2008) , revealed stark contrasts in perspectives on the scope of the field and areas that should be emphasized while training professionals.
A number of studies have been conducted regarding curriculum design in the supply chain management field. These studies fall into two main categories -those that emphasize overall curriculum design and those that present a teaching tool that is used to teach a specific concept. Ferrin et al. (2001) adopt a total quality management approach to develop and sustain curriculum in supply chain management. Gonzalez et al. (2008) apply quality function deployment to the problem of curriculum design. The voice of the customer entries in their house of quality matrix were gleaned from purchasing managers, plant managers, and logistics managers from companies that hire logistics and supply chain professionals. The authors applied a data reduction technique to identify a set of customer priorities that can be compared with the skills identified in Johnson and Pyke (2000) . Among the universities included in the benchmarking section of this study is the University of Tennessee, a perennial member of the US News and World Report top ten in supply chain management.
Among studies advocating tools for SCM teaching are Huynh, M., and Chu, H. (2011), who advocate use of an open-source ERP package to teach supply chain management and business process integration. Corsi et al.
(2006) present a real time supply chain simulation game for presenting supply chain principles. Their Global Supply Chain Game operates with a continuous clock and incorporates a computer element to fill roles of the environment, suppliers, markets and competing distribution centers. The oldest and best known supply chain simulation tool is The Beer Game, conceived by John Sterman (1989) and used to demonstrate system dynamics in a supply chain and the bullwhip effect.
METHODOLOGY
There is no shortage in published research on the content of the different MBA and undergraduate business academic programs, but the discipline of supply chain management -a relatively new academic discipline -has not been systematically studied at the undergraduate level. This study focuses on the undergraduate supply chain management program in ten leading universities in this field in the United States. The intent is to analyze the content of each of the ten programs, attempting to discover a common approach for teaching this subject matter. The intended audiences are hiring businesses, as well as universities, looking to start a similar program.
The list of the ten leading universities in supply chain management was derived from the annual ranking of U.S. News and World Report. A quick look at the U.S. News and World Report ranking shows that the same ten universities topped the list in the field of supply chain management for the last three years the survey was conducted (2012, 2013, and 2014 ranking). There have been some changes in the positions during these three years, but the population on that list remained the same.
The U.S. News and World Report states that "to be ranked in a certain specialty, an undergraduate business school may have either a program or course offerings in that subject area" (see Table 1 ). Such an approach opened the way to having some universities listed without having a complete undergraduate degree in Supply Chain Management. It was confirmed that two universities on the list -Massachusetts Institute of Technology and the University of Michigan-Ann Arbor -did not offer an undergraduate degree in Supply Chain Management and therefore were replaced with two other universities. Instead of using the universities that are ranked 11 th and 12 th on the U.S. News and World Report ranking, two universities from an alternative listing -Gartner Research list of the top supply chain undergraduate programs (see Table 1 ) -were included. The ranking criteria and the top ten ranking for both U.S. News and World Report and Gartner Research are shown in Table 1 . 
Name, Location And Degree
The basic information collected from the ten universities shows that all the supply chain management programs are housed in the School or College of Business with only one exception -Purdue University -which has a School of Management. Only two programs have their own Department of Supply Chain Management, Arizona State University and Michigan State University. These two programs each have a much larger enrollment than any of the other programs; therefore, it is not unexpected that they are housed in their own department. There is no consistency in what department the program is housed for the remaining eight programs.
Only four of the ten programs are simply named Supply Chain Management. Two programs are named Operations Management, one is a combination of Operations and Supply Chain Management, one is named Logistics, one is a combination of Supply Chain Management and Logistics, and Carnegie Mellon University has entitled their program Manufacturing Management and Consulting. Six of the ten are considered a major by their corresponding university, while the remaining four are considered either "track" or "concentration". All graduating students earn a Bachelor of Science in Business Administration, with the exception of Michigan State University, which awards a Bachelor of Arts in Business Administration and Purdue University, which awards a Bachelor of Science in Management. This basic information is tabulated in Table 2 (see Appendix) .
The Common Core Business Courses
Competency in mathematics, computer applications, and oral and written communication skills, while crucial to succeed in the program, are considered to have already been met and therefore are not included in this study.
All ten programs are semester-based and, in general, are 3-credit hour courses. There are no courses of more than 3-credit hours. In the few cases where courses are less than three hours, the decision was made that a 2-hour course would be considered equivalent to a 3-hour course, a 1-hour course will not be considered, and a 1.5-hour course would be combined with its continuation 1.5-hour second course (one case only) to form one 3-credit hour course. Any first accounting course will be considered as Accounting I and a second accounting course will be considered as Accounting II, regardless of the content or the teaching method.
A typical business degree core consists of the following 13 courses: two of economics (macroeconomics and microeconomics), two of accounting, and one of each statistics, law, information systems, finance, marketing, operations management, organization behavior management, international studies, and strategic management. Some
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It appears there is little difference between the programs when it comes to the set of core courses. This is expected as all these programs are housed in an academic business unit that has to be accredited by the same national body. One program (Pennsylvania State University) has satisfied the core requirements with fewer than the usual number of courses but elected to offer the three omitted courses (accounting, international studies, and strategic management) among its course elective offerings, thus creating flexibility and opportunity for their students. Similarly, Ohio State University has its information systems course, and the University of Maryland has its operations management course, as part of their elective course offerings. Some programs have omitted a course or two from the typical business core, but given the nature of the topics covered in these omitted courses, it can be safely assumed that the subject matter is addressed in a combination of other courses. Table 3 (see Appendix) summarizes the business core for each of the ten programs.
Required And Elective Courses
It is in this part of the curriculum that each university capitalizes on its resources and relative strengths to build what it believes is the best program within its own constraints. As expected, it is in this part that major differences between the ten programs are obvious. Table 4 lists the required and elective courses for each program as well as the requirements for the elective courses. It is to be noted that each of these programs could have additional elective courses that are not related to the supply chain management discipline and are therefore outside the scope of this study.
It is interesting to note that only four of the ten programs have courses with a prefix of SCM for Supply Chain Management or LOG for Logistics. These programs are at Arizona State University, Michigan State University, Pennsylvania State University, and the University of Tennessee. Each of these programs are large enough to support courses that are dedicated solely to the program. The other six programs draw mainly from courses labeled with a management prefix.
The program at Arizona State University contains several courses of supply chain management plus a logistics course. It is enhanced by a quality management course and a negotiation course. A student can also take a course in business decision modeling as an elective. Started in 1998, the program at Arizona State University integrates globalization and information management tools effectively within its courses. With such basic course requirements, Arizona State University was able to grow this program's student body to one of the largest in the nation.
Carnegie Mellon University has only one course labeled as supply chain management and logistics in its set of required courses. Being known for its analytical inclination, students in its program are required to take mathematical modeling and system analysis and design. A quality techniques course is available as an elective together with a selection of analytical courses which include mathematics, decision analysis, decision support systems, forecasting, data mining, telecommunication and networks. The program looks quite suitable for students who are interested in consulting or working for a consulting firm.
Georgia Institute of Technology allows a high degree of flexibility. A management science course, which establishes the required minimum analytical foundation to all its students, is the only required course. Students will then have to select seven courses from a list of fourteen based on their interest and background. It is, however, apparently designed with a bottleneck that will not allow students to take courses of their own interest without satisfying a certain threshold level of courses in operations and supply chain management (see Table 4 ). Their program is heavy on operations efficiency and strategy as opposed to pure supply chain management.
Michigan State University, like the other large programs at Arizona State University, requires several courses in the different subspecialties of the supply chain management discipline, as well as a course in manufacturing planning and control. The requirement of two additional elective courses from a set of four gives its students more flexibility than their counterparts at Arizona State. This program at Michigan State, among the first in the nation, was born in 1997 by merging procurement, production, logistics, and marketing in one department.
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Pennsylvania State University does not allow any flexibility with their set of supply chain management and logistics courses. All students have to take the same five courses plus a course in manufacturing and service strategies. Flexibility is allowed outside their specialty courses where students are allowed to choose their required twelve hours of foreign language and select their three elective courses from a list of twenty four courses not related to their specialty. This university's heavy weighing on foreign language is unique among the ten programs the authors studied.
Like Ohio State University, Purdue's balance tips to the side of operations. As it was previously noted, their degree is a Bachelor of Science in Management and their major is Operations Management with a concentration in Supply Chain and Logistics. After completing the core courses required for a management degree, students are required to take four courses from a list of nine, only two of which are logistics and one is sourcing and purchasing. The list also includes a specialty course in the field of healthcare supply chain. The remaining five courses are typical operations management courses.
Rutgers' program, with two required research courses, leans toward the consulting profession. The other four required courses cover the usual supply chain management topics like procurement, sourcing, demand planning and fulfillment, logistics, and transportation. Students are also required to take one course in either new product planning or project management. With an additional three out of four guided elective courses which include business intelligence, six-sigma and lean, supply chain solutions with SAP, and service management, students can acquire the necessary tools that prepare them to be productive soon after graduation.
The curriculum at the University of Maryland requires all students to take three courses -transportation, logistics and supply chain management, and technical applications in supply chain management. Each student must then take four courses from a list of twelve, allowing them some flexibility to specialize in a concentration of their choice. These twelve courses span a wide range of subjects all related to the field of operations and supply chain management.
The University of Tennessee is a logistics powerhouse and it is appropriate that they are the only university that names its major "Logistics". Their students are required to take supply chain management, demand management, and integrated process management courses as part of their business core, in addition to operations management. Their minimum requirement for majoring in logistics includes five additional courses in logistics and one in procurement and supply chain management. The five logistics courses are Intermediate Logistics, Logistics Analytical Methods I, Logistics Analytical Methods II, Logistics Operations Management, and Strategic Logistics in Global Supply Chain. Three other special logistics courses are also available for students in case they are interested in an off-campus experience, an independent study, or a special course in a field of interest to them.
RESULTS
This results section of the study consists of analysis and reporting on the content of the different supply chain management undergraduate courses at the ten selected universities. The study is limited to universities that have an undergraduate program as the intent is to look at how each university covers the supply chain management body of knowledge.
As previously stated, this research study attempts to discover a common approach for teaching this subject matter. Therefore, a super-set of course attributes was sought for comparative purposes. Product Design and New Product Introduction: New product introduction and product rollover, modular design, mass customization and delayed differentiation are among the topics covered within this category. The impact of these tactics on product cost and inventory savings must be considered. 8.
Service and After-Sales Support: This category addresses the importance of the parallel channel of service before, during and after the sale. The flow and management of service parts contribute to how responsive an organization is to the needs of its customers. 9.
Reverse Logistics and Green Issues: A relatively new dimension in supply chain is the efficient and environmentally friendly approach of dealing with product recovery and product returns. Consumer awareness and concern with regards to these issues justifiably continues to grow. 10.
Outsourcing Organizational and Alliances: Several third party logistics providers continue to increase their role of adding value to the supply chain system. Supplier's hubs, including technical expertise at the facility of the logistics services provider, are not uncommon. 11.
Metrics and Performance: Financial, productivity, and quality metrics are the performance measures management depends on for their daily decisions. Spreadsheet competency provides an important tool for analysis and decision-making. 12.
Global Issues: Exchange rates, currency stability, customs, taxes, duties, government incentives, government regulations and cultural differences are among the issues that need to be addressed when covering this last category of global issues. Table 5 (see Appendix) shows the course where each of the twelve categories is covered for all the universities in this study.
The authors recognize the fact that different professors cover the same subject at different levels or depth and therefore acknowledge that the tabulated results are as accurate as the analysis of the course description or syllabus and mirror the typical expected variance in course coverage. It is important to note that a vacant cell in the table does not necessarily represent that the subject matter is not covered; it could mean the subject matter is covered in several courses without dedicating more than fifteen percent of a course to it. It could also mean that this category is covered in a course from outside the department, like engineering. In some cases, it could mean that the university has a focus on some categories at the expense of others.
CONCLUSION
A relatively newcomer to business education, the field of supply chain management is still in its formation stage. Different universities treat the discipline and its pertaining body of knowledge in different manners. Very little research work has been done on the undergraduate curriculum and therefore universities took the liberty of creating the program that best fits their resources and strengths. This study tried to create a structured template using ten leading universities in the field as boilerplate. Universities revising their undergraduate program of supply chain management, or establishing a new program, can use these results to help them decide on designing one of their own. Practitioners can also use the results to help them capture what is being covered in the classrooms and behind the "academic walls". One thing is certain -that supply chain management, like any other management discipline, will always lack complete structure and therefore different universities will always have some differences in the way they address this major or design their curricula.
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